Although the skin test is the most valuable single procedure for the diagnosis of echinococcus disease, its use for either the identification or the exclusion of possible infection is limited because the specific hydatid antigen is not easily obtained in many parts of the world in which suspected cases appear. In recent years, antigens derived from heterologous cestodes have been tried as substitutes for the specific hydatid substance in the immediate type of skin test and, in a number of instances, they have been found to serve the purpose about as well as those from the specific source (1). Several such skin-testing substances have been described previously by the authors (2) who have reported their diagnostic use in a small series of surgically proved, cases of echinococcus disease. In the present communication, further observations on skin tests in echinococcus disease are recorded which indicate that many different species of cestodes are a potential source of antigen suitable for eliciting an immediate reaction. Some of these tests were performed directly upon patients known to have the disease, while others were carried out on normal persons by the passive transfer method of Prausnitz and Kiistner (3) .
SKIN TESTS IN PERSONS WITH ECHINOCOCCUS DISEASE

General methods
The preparaton of antigens. The antigens used for the skin tests were comparatively crude saline extracts of the following helminths: Echinococcus granulosus (cyst membranes) from man, Taenia saginata from man, Taenia serrata from the dog, Hymenolepis fraterna from the mouse, Moniezia expansa from the sheep, Raillietina eesticillus from the chicken, Diphyllobothrium mansonoides from the cat, and Sparganum mansonoides from the monkey. The isolated cestodes were washed thoroughly with water, dried at 37°C., and triturated in a mortar. Extracts were prepared by suspending 2 per cent of the dried powders in 0.5 per cent phenolated physiological salt solution for 2 hours at 370 C. The suspensions were then centrifugated and the supernatant fluids decanted from the insoluble residues. Finally, the fluids were proved bacteriologically sterile and preserved in sealed ampules until used. In addition to these whole-worm extracts, a proteinfree polysaccharide derived from Taenia crassicollis by Campbell (4) Experimental procedure and results All of the antigens used in this study were tested on a patient who had recently undergone incision and drainage of a large suppurating hydatid cyst of the liver. Many tests with the same antigens were performed at the same time upon a second proved case of echinococcus disease and some were repeated at intervals upon several other known cases of this infection. All of the antigens were also tested on the skins of normal persons.
All of the undiluted extracts elicited vigorous and immediate skin responses in the patients. When these extracts were titrated, however, some tolerated considerably greater dilution than others 249 before failing to cause a skin reaction. For example, the extract of Taenia serrata elicited a reaction even after dilution 2500 times, and that of Taenia saginata after 1000 times, whereas the extracts of Sparganum mansonoides and Diphyllobothrium mansonoides failed to elicit a reaction when diluted more than 50 and 200 times, respectively. The extracts of Hymenolepis fraterna, Moniezia expansa, and Raillietina cesticillus could be diluted 500 times and still elicit a skin response. The cyst membranes of Echinococcus granulosus evidently contained the smallest available amount of antigen suitable for producing a skin response, since its extract failed to evoke a reaction when diluted more than 10 times. The purified polysaccharide of Taenia crassicollis also elicited a reaction in these patients, even when the stock solution, which contained 10 mgm. per 0.1 cc., was diluted 1000 times. Tracings of the immediate reactions obtained after the injection of the various dilutions of all the substances into one of the patients are shown in Figure 1 . None 
Serums from two patients with echinococcus disease and from a normal person were diluted with two parts of physiological salt solution and passed through a sterile Seitz E-K filter. One-tenth cubic centimeter of each filtrate was then inoculated intracutaneously into a series of well-separated sites in the upper arm of two normal individuals. Forty-eight hours later, these prepared sites, as well as the control sites, were injected with the stock antigenic extracts of Taenia serrata, Taenia saginata, Hymenolepis fraterna, Moniezi4 expansa, Raillietina cesticillus, and Diphyllobothrium mansonoides, and with a sample of hydatid cyst fluid. The reactions were read and recorded in the same manner as the direct tests upon the infected patients. The results of these tests with the serum from one patient and appropriate controls, as performed on two normal persons, are presented in Figure 2 .
RESULTS
In all of the sites prepared by injection with the filtrates of the serums from the patients, a definite reaction to all the cestode antigens occurred, with wheals showing pseudopodia and attaining their greatest size in about 10 minutes. Delayed reactions, although in some cases definite, were mild when compared with those following the direct tests in the patients with the hydatid infection. No reaction whatsoever was observed at any of the sites prepared with the filtrate of normal serum, or at any of the antigen control sites.
DISCUSSION
The foregoing experimental work indicates that antigens capable of eliciting a skin reaction in hydatid patients can be derived from many different species of cestodes. Suitable antigens seem to occur in greatest amount in cestodes closely related to the homologous parasite, and proportionately less in distantly related forms. It is noteworthy that the homologous hydatid membrane is particularly poor in the skin-testing substance.
The presence of similar antigens in related cestodes agrees in principle with what is known for other classes of helminths. For example, antigens from apparently any mammalian schistosomum serve in skin tests for human schistosomiasis (5) .
Suitable antigens for this purpose are said also to occur in the comparatively remotely related liver flukes (6) Tests with a protein-free polysaccharide derived from cysticerci of Taenia crassicollis from the rat are also
shown.
The inner circle represents the outline of the initial bleb, and the outer irregular line the greatest limits attained by the wheal in positive reactions. Kuistner tests, thus skin-testing the patient, so to speak, by proxy.
CONCLUSION
Antigens suitable for eliciting skin reactions in patients with echinococcus disease can be derived from many different cestodes, including (in addition to the specific larval parasite Echinococcus granulosus) Taenia serrata, T. saginata, T. crassicollis, Hymenolepis fraterna, Moniezia expansa, Raillietina cesticillus, and both the adult and sparganum of Diphyllobothrium mansonoides.
These antigens will also elicit skin reactions in normal persons locally sensitized passively with the serum from patients with echinococcus disease.
